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© Glare-proof transparent cover plate. 



© The present invention provides a glare-proof 
transparent cover plate having: a back formed in a 
flat plane, and a front formed in parallel arrangement 
of minute sawtooth ridges, each ridge having a hori- 
zontal facet extending substantially perpendicularly 
to the flat plane and an inclined facet inclined at an 
angle to the flat plane. 

The glare-proof transparent cover plate of the 
present invention is characterised in that it has any 
one or any combination of the following features: 

a) the angle a of the inclined facet relative to 
the flat plane satisfies the inequality a£(# + <i>y2, 
where a is the angle of refraction of incident rays of 
light within the transparent cover plate, and «' is the 

2| critical angle of the material forming the transparent 

" cover plate; 

JJJ b) shading masks are formed in the inclined 
g facet on at least part of an area through which 

reflected rays of light reflected by the inner surface 
Kfof the horizontal facet among the rays of light pene- 
^jtrating the transparent cover plate are emitted into 

the field of vision; 
® c) each horizontal facet is provided with ir- 

regularities capable of diffusing rays of light reflected 
LU within the transparent cover plate; or 



d) each inclined facet is provided with ir- 
regularities formed on at least part of an area 
through which reflected rays of light reflected by the 
inner surface of the horizontal facet are emitted into 
the field of vision. * 
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GLARE-PROOF TRANSPARENT COVER PLATE 



The present invention relates to a transparent 
cover plate for preventing surface reflection from 
the display screen of a display apparatus and, 
more particularly, to a glare-proof transparent cover 
plate capable of reflecting external incident light in s 
a course deviating from a course toward the ob- 
server. 

Generally, the display screen of a display ap- 
paratus is covered with a transparent cover plate. 
When the transparent cover plate is a flat glass io 
plate or a flat transparent synthetic resin plate, 
external incident light is reflected directly toward 
the observer and reduces the visibility of the dis- 
play screen. 

In order to solve this problem, glare-proof 75 
transparent cover plates have been proposed. JP- 
A-56 133 701 discloses a glare-proof transparent 
cover plate having a flat back surface and a cor- 
rugated front surface provided with parallel 
sawtooth ridges each having an inclined surface 20 
extending at an angle to the back surface and a 
horizontal surface extending perpendicularly to the 
back surface. This known transparent cover plate is 
capable of deflecting the reflection from the front 
surface thereof from the line of vision. However, 25 
this transparent cover plate is not provided with 
any measures to deal with external light penetrating 
the transparent cover plate. External light penetrat- 
ing the transparent cover plate is refracted by the 
medium and is reflected from the flat back surface 30 
of the transparent cover plate toward the observer 
to reduce the visibility of the display screen. Fur- 
thermore, in this known transparent cover plate, the 
light emitted from the spontaneous light emitting 
screen of a display apparatus or from a display 35 
apparatus having an internal light source is re- 
flected from the surfaces of the sawtooth ridges in 
the direction of the line of vision to make the 
surfaces of the sawtooth ridges glitter, and/or the 
light emitted from the display screen of the display 40 
apparatus is reflected by the inner surfaces of the 
sawtooth ridges in the direction of the line of vision 
to duplicate the images displayed on the display 
screen, which also reduces the quality of the im- 
ages. 45 

Accordingly, it is the primary object of the 
present invention to provide a glare-proof transpar- 
ent cover plate capable of reflecting external light 
falling on the front surface thereof outside the field 
of vison and suppressing the reflection of light so 
penetrating the cover plate and reflected by the 
inner surface of the backside of the cover plate 
inside the field of vision so that the visibility of the 
display screen is improved. 



It is another object of the present invention to 
provide a glare-proof transparent cover plate ca- 
pable of suppressing the reflection of light pene- 
trating the cover plate and reflected by the inner 
surfaces of the sawtooth ridges in the direction of 
the line of vision so that the visibility of the display 
screen is improved. 

The present invention provides a glare-proof 
transparent cover plate having: a back formed in a 
flat plane, and a front formed in parallel arrange- 
ment of a minute sawtooth ridges, each ridge hav- 
ing a horizontal facet extending substantially per- 
pendicularly to the flat plane and an inclined facet 
inclined at an angle to the flat plane. 

The glare-proof transparent cover plate of the 
present invention is characterised in that it has any 
one or any combination of the following features: 

a) the angle a to the inclined facet relative to 
the flat plane satisfies the inequalitya£ (0 + a/)/2, 
where 0 is the angle of refraction of incident rays 
of light within the transparent cover plate, and «' is 
the critical angle of the material forming the trans- 
parent cover plate; 

b) shading masks are formed in the inclined 
facet on at least part of an area through which 
reflected rays of light reflected by the inner surface 
of the horizontal facet among the rays of light 
penetrating the transparent cover plate are emitted 
into the field of vision; 

c) each horizontal facet is provided with ir- 
regularities capable of diffusing rays of light re- 
flected within the transparent cover plate; or 

d) each inclined facet is provided with ir- 
regularities formed on at least part of an area 
through which reflected rays of light reflected by 
the inner surface of the horizontal facet are emitted 
into the field of vision. 

Preferred features of the glare-proof cover 
plate of the invention are recited in the dependent 
claims. 

Some embodiments of glare-proof transparent 
cover plates according to the present invention are 
now described, by way of example only, with refer- 
ence to the accompanying drawings, in which: 

Figure 1 is a sectional view of a first glare- 
proof transparent cover plate; 

Figure 2 is a perspective view of a second 
glare-proof transparent cover plate; 

Figure 3 is a sectional view of a third glare- 
proof transparent cover plate; 

Figure 4 is a perspective view of the third 
embodiment, showing the general external appear- 
ance of the same; 
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Figure 5 is a diagrammatic illustration of 
assistance in explaining the reflection range of the 
third embodiment when the line of vision is per- 
pendicular to the flat surface of the transparent 
cover plate; 

Figure 6 is a diagrammatic illustration of 
assistance in explaing the reflection range of the 
third embodiment when the line of vison is not 
perpendicular to the flat surface of the transparent 
cover plate; 

Figures 7A and 7B are fragmentary sectional 
views of transparent cover plates having printed 
shading films; 

Figures 8A and 8B are fragmentary sectional 
views of transparent cover plates having shading 
ink films formed by applying ink to the corrugated 
front surface of the transparent cover plate; 

Figure 9 is a fragmentary sectional view of a 
transparent cover plate having shading strips incor- 
porated therein by insert molding; 

Figure 10 is a sectional view of a fourth 
glare-proof transparent cover plate; 

Figure 1 1 is a perspective view showing the 
essential portion of the fourth embodiment; 

Figure 12 is a perspective view of a fifth 
glare-proof transparent cover plate; 

Figure 13 is a diagrammatic illustration of 
assistance in explaining the reflection range of the 
fifth embodiment when the line of vision is not 
perpendicular to the flat surface of the transparent 
cover plate; and 

Figure 14 is a sectional view of a sixth glare- 
proof transparent cover plate. 

Fig. 1 shows a transparent cover plate 1 to be 
disposed on the front side of a display apparatus, 
such as a CRT (not shown). The back of the 
transparent cover plate 1 is formed in a flat plane 2 
while the front of the same is formed in a parallel 
arrangement of minute, horizontal, sawtooth ridges 
5 each having an inclined facet 3 inclined at an 
angle to the flat plane 2 and a horizontal facet 4 
extending substantially perpendicularly to the flat 
plane 2. Most external incident rays of light a pass 
through the transparent cover plate 1 while some 
external incident rays of light are reflected by the 
outer surface of the inclined facets 3 of the ridges 
5 formed in the front of the transparent cover plate 
1. The reflected rays of light b reflected by the 
outer surface of the inclined facets 3 (hereinafter 
referred to as "external reflected rays of light b") 
travel outside the field of vision, and thereby the 
formation of an image by the external reflected 
rays of light b is restricted to the least extent. 

If the external incident rays of light a travel 
along the line of vision and fall on the inclined facet 
3 inclined at an angle a (relative to the plane of the 
flat plane 2) and the line of vision is perpendicular 
to the flat plane 2, then, both the angle of incidence 



and the angle of reflection on the inclined facet 3 
area. Accordingly, external reflected rays of light b 
travel outside the field of vision while some exter- 
nal incident rays of light penetrate the transparent 
5 cover plate 1 and are refracted at an angle of 
refraction 0. The angles a and 0 are related by the 
equation: sin a = n.sin 0 wherein n is the refractive 
index of the material from which the cover plate 1 
is formed. The refracted rays of light c fall on the 

w inner surface of the flat plane 2 at an angle of 
incidence 5, where B = a -0, and then the refracted 
rays of light c are reflected by the inner surface of 
the flat plane 2 at an angle of reflection 5, which is 
the same as the angle of incidence 6 on the inner 

75 surface of the flat plane 2. The rays of light d 
reflected by the inner surface of the flat plane 2 - 
(hereinafter referred to as "internal reflected rays of 
light d") fall on the inner surface of the inclined 
facet 3 of the sawtooth ridge 5 at an angle of 

20 incidence 

Ordinarily, most rays of light projected on the 
outer surface of the front of the transparent cover 
plate 1 penetrate the transparent cover plate 1 and 
only some of the rays of light are reflected by the 

25 outer surface of the inclined facet 3. Most rays of 
light penetrating the transparent cover plate 1 pass 
through the transparent cover plate 1 and some of 
the rays of light penetrating the transparent cover 
plate 1 are refracted and reflected by the inner 

30 surface of the flat plane 2 within the transparent 
cover plate 1. In this embodiment, the angle o of 
the inclined facet 3 is such that the angle of in- 
cidence <d of the internal reflected rays of light d on 
the inner surface of the inclined facet 3 is not less 

35 than the critical angle of the material of the trans- 
parent cover plate 1 in the atmosphere. The angles 
are related by the equation: 
2a -0 = w 
and hence 

40 a - 0 + a>')/2 

where co' is the critical angle of the material of the 
transparent cover plate 1 in the atmosphere. Ac- 
cordingly, an appropriate angle a to make the 
angle of incidence a> of the internal reflected rays 

45 of light d on the inner surface of the inclined facet 
3 is determined by the inequality: 
a > (0 + «')/2 (1) 

Accordingly, when rays of light are projected 
on the front of the transparent cover plate 1 pro- 

so vided with ridges 5 having inclined facets 3 inclined 
at the angle of inclination a meeting the above- 
mentioned inequality, the internal reflected rays of 
light d fall on the inner surface of the inclined 
facets 3 at an angle of incidence not less than the 

55 critical angle o> of the material of the transparent 
cover plate 1, and hence total reflection of the 
internal reflected rays of light d occurs in the 
transparent cover plate 1. The totally reflected in- 
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temal reflected rays of light d attenuate in the 
transparent cover plate 1 . Consequently, the forma- 
tion of an image by the internal reflected rays of 
light d is restricted to the least extent. Incidentally, 
when the inclination a is excessively large, the 
angle of refraction £ increases, accordingly in- 
creasing the displacement of the image. Therefore, 
it is preferable that the inclination <x of the inclined 
facet 3 is as large as (0 + <a)/2. 

Rg.2 illustrates a second embodiment of the 
present invention. The second embodiment will be 
described as applied to a display apparatus such 
as an instrument of an automobile. A transparent 
cover plate 1 made of a colored transparent ma- 
terial is placed on the front of a display apparatus, 
not shown. A continuous and parallel arrangement 
of minute, horizontal, sawtooth ridges 5 is formed 
in the front of the transparent cover plate 1. Each 
sawtooth ridge 5 has a horizontal facet 4 extending 
substantially along the line of vision of the driver 
and an inclined facet 3 inclined at an angle a to the 
line of vision. 

The colored transparent cover plate 1 may be 
formed of transparent glass containing pigment 1A 
or a transparent resin containing pigment 1A or 
particles. The transparent cover plate 1 may be 
colored to such a degree that indication on the dial 
of the display apparatus can be clearly recognized 
through the transparent cover plate 1 when the dial 
is illuminated by a light source during the night 

External light projected from behind the driver 
on the transparent cover plate 1 is reflected by the 
inclined facets 3 outside the field of vision of the 
driver. Therefore, the indication on the dial of the 
display apparatus can be recognized clearly. On 
the other hand, external light failing on the trans- 
parent cover plate 1 from other directions passes 
through the transparent cover plate 1 and illumi- 
nates the dial. Therefore, the indication on the dial 
can be recognized satisfactorily. Some of the rays 
of light penetrating the transparent cover plate 1 
are reflected repeatedly by the surfaces of the front 
and the back of the transparent cover plate 1 and 
are absorbed progessively by the pigment 1 A. 
Thus rays of light penetrating the transparent cover 
plate 1 attenuate as they are reflected repeatedly. 
Accordingly, the annoying glare attributable to in- 
ternal reflection is suppressed to enable clear rec- 
ognition of the indication on the dial of the display 
apparatus. When the dial of the display apparatus 
is illuminated by the light source- during the night, 
the rays of light are reflected by the dial in all 
directions and the reflected rays of light radiate 
through the transparent cover plate 1. However, 
since the reflected rays of light are absorbed by 
the pigment 1A or the particles contained in the 
colored transparent cover plate 1 and attenuate 
within the colored transparent cover plate 1, only 
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attenuated rays of light are condensed at the edges 
of the sawtooth ridges 5 so that the indication on 
the dial can be recognized clearly. In the second 
embodiment, the transparent cover plate is colored 
s with pigment or particles to regulate the transmis- 
sivity thereof. However, the transmissivity of the 
transparent cover plate 1 can also be regulated by 
darkening the transparent cover plate 1 to a 
smokey tone with untransmissive particles. The ap- 
70 plication of the second embodiment is not limited 
to automotive instruments; the second embodiment 
is also applicable to other instruments and display 
apparatus such as CRTs. 

Figs. 3 to 6 illustrate a third embodiment of the 
75 present invention. The third embodiment is intend- 
ed particularly to reduce the reflection of internally 
reflected rays of light by the inner surface of the 
horizontal facets in the direction of the line of 
vision. 

20 Referring to Figs. 3 to 6, the back of a trans- 

parent cover plate 1 to be disposed on the front 
side of a display apparatus such as a CRT (not 
shown) is formed in a fiat plane 2 while the front of 
the same is formed in a parallel arrangement of 
25 minute, horizontal, sawtooth ridges 5 each having 
an inclined facet 3 inclined at an angle to the fiat 
plate 2 and a horizontal facet 4 extending substan- 
tially perpendicularly to the flat plane 2. A shading 
mask 8 is formed so as to cover at least part of an 
30 area A in the inclined facet 3 through which re- 
flected rays of light 7 reflected by the inner surface 
of the horizontal facet 4 among the rays of light 
penetrating the transparent cover plate 1 from be- 
hind the back pass. If the line of vision is per- 
35 pendicuiar to the flat plane 2 of the transparent 
cover plate 1, then the area A in which the re- 
flected rays of light 7 fall is determined from the 
following analytical procedure. 

Referring to Fig. 5, when the angle of the 
40 inclined facet 3 isa, external rays of light 6 pene- 
trating the transparent cover piate 1 from behind 
the back or internal reflected rays of light reflected 
by the inner surface of the flat plane 2 are re- 
fracted at an angle of refractiona, and the refracted 
45 rays of light 6A travel in a direction perpendicular 
to the flat plane 2 in the field of vision. A range 
between the intersection of the external rays of 
light 6 passing the junction 9 of the inclined facet 
of a first sawtooth ridge and the horizontal facet of 
so the next adjacent ridge with the inclined facet 3 of 
said next adjacent ridge and the apex 11 of said 
next adjacent ridge 5 corresponds to the area A. In 
this case, the angle of inclination Q of the external 
rays of light 6 to a perpendicular to the fiat plane 2 
55 is expressed by 
d - « -0 

where £ is the angle of incidence of the external 
rays of light 6 on the inclined facet 3. Since 
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n.sin 0 = sinar/and hence 0 = sin-'(sina/n), 
then 

6 ^a-tsin-Xsina/n)] ....(2) 

where n is the refractive index of the material of the 
transparent cover plate 1 . 

When the line of vision is oblique with respect 
to a perpendicular to the flat plane 2, the area A is 
determined by the following procedure. 

If the angle of inclination of the inclined facet 3 
is a and the line of vision is inclined to a per- 
pendicular to the flat plane 2 at an inclination y as 
illustrated in Fig. 6, and the external rays of light 6 
penetrating the transparent cover plate 1 through 
the back, or the external rays of light penetrating 
the transparent cover plate 1 through the front and 
reflected by the inner surface of the flat plane 2, 
are refracted at an angle of refraction a «y, then the 
refracted rays of light 6A are emitted into the field 
of vision. A range between the intersection 10 of 
the external rays of light 6 or the internal reflected 
rays of light passing the junction 9 of the inclined 
facet of a first sawtooth ridge and the horizontal 
facet of the next adjacent ridge with the inclined 
facet 3 of said next adjacent ridge, and the apex 1 1 
of said adjacent ridge 5 corresponds to the area A. 
In this case, the angle of inclination e of the exter- 
nal rays of light 6 or the internal reflected rays of 
light to a perpendicular to the flat plane 2 is ob- 
tained from the equations: 
sin(a-y)/sin(a-£) = n, 
hence 

sin(a-0) = sin(a"y)/n, 

a-0 = sin- 1 {sin(a« y )/n},and 

6 =or-[sin-'{sin(cr-7)/n}] (3) 

When 7 = 0 in Expression (3), Expression (3) is 
equivalent to Expression (2). 

When the shading mask 8 is formed over the 
entire range of area A or over a range including 
area A, a portion of the inclined facet 3 outside 
area A and a portion of the horizontal facet 4, 
emission of the reflected rays of light 7 reflected 
by the horizontal facet 4 into the field of vision is 
prevented. When the shading mask 8 is formed 
partially over the area A, emission of the reflected 
rays of light 7 into the field of vision is reduced. 

Figs. 7 A to 9 illustrate exemplary methods of 
forming the shading mask 8. 

Figs. 7A and 7B illustrate a method in which 
the shading masks 8 of a light-absorptive color, 
such as black, are formed by printing. The shading 
masks 8 may be formed over the sharp edges of 
the sawtooth ridges 5 shown in Figs. 3 to 6. How- 
ever, it is also possible to form a flat surface 12 at 
the top of the sawtooth ridge 5 as shown in Fig. 7A 
and to form the shading mask 8 over the flat 
surface 12 by printing, or to form a flat protrusion 



13 at the top of the sawtooth ridge 5 as shown in 
Fig. 7B and to form the shading mask 8 over the 
flat front surface 12 of the flat protrusion 13 by 
printing. 

5 Figs. 8A and 8B illustrate a method in which 

the shading mask 8 is formed by applying ink to 
the edge of the sawtooth ridge 5 of the transparent 
cover plate 1. In this method, a layer of ink 14 is 
pressed against the edge of the sawtooth ridge 5 to 

io form the shading mask 8 over a portion of the 
inclined facet 3 and a portion of the horizontal facet 

4 near the edge of the sawtooth ridge 5. 

Fig. 9 illustrates another method in which the 
shading mask 8 if formed by insert molding. A 
75 shading member 15 having a triangular cross sec- 
tion is buried in the edge of the sawtooth ridge 5 
" by insert molding. 

Preferably, the transparent cover plate is 
formed of a colorless, transparent synthetic resin 
20 sheet, a colored transparent synthetic resin sheet 
or a transparent glass plate. When such a transpar- 
ent sheet is employed for forming the transparent 
cover plate, the transparent sheet may be applied 
to a transparent substrate. 
25 The edge of the sawtooth ridges 5 may be 

rounded. 

The shading mask 8 may be formed by stamp- 
ing a hot stamping foil on the edge of the sawtooth 
ridges 5. 

30 Figs. 10 and 11 illustrate a fourth embodiment 

of the present invention. The fourth embodiment 
will be described as applied to a display apparatus 
of the spontaneous light emission type, such as a 
CRT. 

35 Referring to Figs. 10 and 11, a colorless, trans- 

parent cover plate 1 is disposed in front of the 
screen of a CRT (not shown). The back of the 
transparent cover plate 1 is formed in a flat plane 2 
while the front of the same is formed in a parrellel 

40 arrangement of minute, horizontal, sawtooth ridges 

5 each having an inclined facet 3 inclined at an 
angle to the flat plane 2 and a horizontal facet 4 
extending perpendicularly to the flat plane 2. 
Minute irregularities 16 are formed in the horizontal 

45 facet 4 by, for example, a satin-finishing process. 
Accordingly, external rays of light projected on the 
front surface of the transparent cover plate 1 are 
reflected by the inclined facets 3 of the sawtooth 
ridges 5 outside the field of vision in directions 

so other than that of the line of vision so that the 
screen is clearly visible. 

When external rays of light penetrating the 
transparent cover plate 1 through the front and 
reflected by the inner surface of the flat plane 2, or 

55 rays of light 6 emitted from an internal light source 
of the CRT and penetrating the transparent cover 
plate 1 through the back, fall on the horizontal 
facets 4 of the sawtooth ridges 5, the external rays 
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of light or the rays of light 6 are diffused by the 
minute irregularities 16 formed in the horizontal 
facets 4. Accordingly, local glare of the horizontal 
facets 4 is prevented. 

Figs. 12 and 13 illustrate a fifth embodiment of 
the present invention. A transparent cover plate 1 is 
made of a colored, transparent plate. The back of 
the transparent cover plate 1 is formed in a flat 
plane while the front of the same is formed in a 
parallel arrangement of minute, horizontal, sawtooth 
ridges 5 each having an inclined facet 3 inclined at 
an angle to the flat plane 2 and a horizontal facet 4 
extending substantially perpendicularly to the flat 
plane 2. Minute irregularities 17 are formed at least 
in a portion of an area A in the inclined facet 3 
through which reflected rays of light 7 among ex- 
ternal rays of light 6 penetrating the transparent 
cover plate 1 and reflected by the inner surface of 
the horizontal facet 4 are emitted into the field of 
vision. 

When the line of vision is oblique to the per- 
pendicular to the flat plane 2 of the transparent 
cover plate 1, the area A is determined from the 
following conditions. If the inclination of the inclined 
facet 3 is and the angle of inclination of the line of 
vision to the perpendicular to the flat plane 2 is y 
as illustrated in Fig. 13, external rays of light 6 
penetrating the transparent cover plate 1 through 
the back, or external rays of light penetrating the 
transparent cover plate 1 through the front and 
reflected by the inner surface of the flat plane 2, 
are refracted at an angle of refraction a-y, and the 
refracted rays of light 6A are emitted into the field 
of vision. A range between the intersection 10 of 
the rays of light 6 passing the junction of the 
inclined facet of a first sawtooth ridge and the 
horizontal facet of the next adjacent ridge with the 
inclined facet of said next adjacent ridge, and the 
apex 1 1 of said next adjacent ridge 5 corresponds 
to the area A. In this case, the angle Q of the 
direction of travel of the external rays of light 6 
within the transparent cover plate 1 or the rays of 
light reflected by the inner surface of the flat plane 
2 to the perpendicular to the flat plane 2 is deter- 
mined by the following conditions. Since 

n = Sin (a-y)/Sin(a-0) f 

and hence 

sin (cr-e) = sin (a-y)fn, and 
a -0 = sin'^sin (a-y)n} 

where n is the refractive index of the material of the 
transparent cover plate 1 , then 

6 = or-[sin ~* {sin (a- T )/n}] (4) 

When T = 0 
When 

6 =a-[sin~ T {(sina)/n}l (5) 

Expression (5) provides B for the area A when the 
line of vision is perpendicular to the flat plane 2 of 
the transparent cover plate 1 . 
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The minute irregularities 17 formed over the 
entire range of the area A or over a range including 
the area A and a portion of the inclined facet 3 
outside the area A diffuse the reflected rays of light 
5 7 reflected by the horizontal facet 4 toward the 
inclined facet 3, so that emission of the reflected 
rays of light 7 into the field of vision is prevented. 

Fig. 14 illustrates a sixth embodiment of the 
present invention. The sixth embodiment will be 
ro described as applied to an automotive instrument 
or the like. 

The front of a colored transparent cover plate 1 
is formed in a parallel arrangement of a minute, 
horizontal, sawtooth ridges 5 each having an in- 

75 dined facet 3 inclined at an angle a to a per- 
pendicular to the line of vision and a horizontal 
facet 4 extending substantially parallel to the line of 
vision of the driver. Minute irregularities 18 are 
formed in a narrow area in the inclined facet 3 

20 adjacent the apex of each sawtooth ridge 5 and in 
the entire area of the horizontal facet 4. 

The colored transparent cover plate 1 is 
formed of transparent glass containing pigment 1A 
or a transparent resin containing pigment 1A or 

25 particles. The transparent cover plate 1 may be 
colored to such a degree that indication on the dial 
of the instalment can be recognized clearly 
through the colored transparent cover plate 1 when 
the dial is illuminated by a light source during the 

30 night. 

Most external rays of light projected on the 
front of the transparent cover plate 1 from behind 
the driver penetrate through the transparent cover 
plate 1 and fall on the dial of the instrument to 

35 illuminate the dial, while some of the external rays 
of light are reflected outside the field of vision by 
the inclined facets 3, so that the indication on the 
dial of the instrument can be clearly recognized. 
On the other hand, some of the external rays of 

40 light penetrating the transparent cover plate 1 are 
reflected repeatedly by the inner surfaces of the 
front and the back of the transparent cover plate 1 . 
However, the reflected rays of light are diffused by 
the minute irregularities 18 formed in the inclined 

45 facets 3 and the horizontal facets 4, and hence the 
reflected rays of light will not be emitted into the 
field of vision. 

The irregularities 16, 17 or 18 may be formed 
by molding the transparent cover plate 1 using 

so molds having irregularities corresponding to the 
irregularities 16,17 or 18. respectively, or may be 
formed by suitable means after molding the trans- 
parent cover plate 1 . 

As apparent from what has been described 

55 hereinbefore, according to the present invention, 
the back of a transparent cover plate is formed in a 
flat plane and the front of the same is formed in a 
parallel arrangement of minute, sawtooth ridges 
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each having an inclined facet inclined at an angle 
to the flat plane and a horizontal facet extending 
substantially perpendicularly to the flat plane. The 
angle of the inclined facet is determined so as to 
satisfy the inequality: 

a £ (0 + a/)/2 

where a is the angle of the inclined facet, is the 
angle of refraction of incident rays of light penetrat- 
ing the transparent cover plate and is the critical 
angle of the material forming the transparent cover 
plate with respect to air, so that the rays of light 
reflected by the front of the transparent cover plate 
are reflected outside the field of vision and the 
internal reflected rays of light reflected by the inner 
surface of the flat plane of the transparent cover 
plate among the rays of light penetrating the trans- 
parent cover plate are reflected totally by the in- 
clined facets for total reflection. Thus, the present 
invention provides a glare-proof transparent cover 
plate capable of allowing satisfactory visual rec- 
ognition of indications on a display apparatus cov- 
ered therewith. 

Furthermore, according to the present inven- 
tion, the back of a transparent cover plate is 
formed in a flat plane and the front of the same is 
formed in a parallel arrangement of minute, 
sawtooth ridges each having an inclined facet in- 
clined at an angle to the flat plane and a horizontal 
facet extending substantially perpendicularly to the 
flat plane, and a shading mask is formed in the 
inclined facet at least in part of an area in which 
reflected rays of light reflected by the inner surface 
of the horizontal facet among the rays of light 
penetrating the transparent cover plate fall so that 
emission of the internal reflected rays of light 
through the inclined facet in the direction of the line 
of vision is prevented. Thus the present invention 
provides a glare-proof transparent cover plate ca- 
pable of enhancing the visibility of indications on a 
display apparatus covered therewith. 

Still further, according to the present invention, 
minute irregularities are formed in the inclined fac- 
ets or in the horizontal facets of the sawtooth 
ridges instead of forming shading masks in the 
sawtooth ridges, to diffuse rays of light travelling in 
the direction of the line of vision. Additionally or 
alternatively, pigment and/or particles are added to 
the material in molding the transparent cover plate 
to produce a colored transparent cover plate so 
that the rays of light penetrating the colored trans- 
parent cover plate are attenuated within the colored 
transparent cover plate to reduce the intensity of 
the rays of light condensed at the edges of the 
sawtooth ridges. Thus, the colored transparent cov-. 
er plate enables satisfactory recognition of indica- 
tions on a display apparatus covered therewith. 



Although the invention has been described in 
its preferred forms with a certain degree of particu- 
larity, it is to be understood that many variations 
and changes are possible in the invention without 
departing from the scope and spirit thereof. 



Claims 

'0 1. A glare-proof transparent cover plate having: 

a back (2) formed in a flat plane; and a front 
formed in a parallel arrangement of minute, 
sawtooth ridges (5) each ridge (5) having a horizon- 
tal facet (4) extending substantially perpendicularly 

75 to the flat plane (2), "and an inclined facet (3) 
inclined to the flat plane (2) at an angle a satisfying 
an inequality: 

a >(0 + ci>')/2, 

where a is the angle of the inclined facet (3) 
20 relative to the flat plane, £ is the angle of refraction 
of incident rays of light (c) within the transparent 
cover plate (1) and <»' is the critical angle of the 
material forming the transparent cover plate (1 ). 

2. A glare-proof transparent cover plate having: 
25 a back (2) formed in a flat plane; a front formed in 

a parallel arrangement of minute, sawtooth ridges - 
(5) each ridge (5) having a horizontal facet (4) 
extending substantially perpendicularly to the flat 
plane (2), and an inclined facet (3) inclined to the 

30 flat plane (2) at an angle; and shading masks (8) 
each formed in the inclined facet (3) on at least 
part of an area through which reflected rays of light 
(7) reflected by the inner surface of the horizontal 
facet (4) among the rays of light penetrating the 

35 transparent cover plate (1 ) are emitted into the field 
of vision. 

3. The glare-proof transparent cover plate of 
claim 1, further including shading masks (8) each 
formed in the inclined facet (3) on at least part of 

40 an area through which reflected rays of fight (7) 
reflected by the inner surface of the horizontal 
facet (4) among the rays of light penetrating the 
transparent cover plate (1) are emitted into the field 
of vision. 

45 4. The glare-proof transparent cover plate of 

claim 2 or claim 3, wherein a shading mask (8) is 
formed adjacent the apex (11) of each sawtooth 
ridge (5) by printing. 

5. The glare-proof transparent cover plate of 
so claim 2 or claim 3, wherein a shading mask (8) is 

formed by insert-molding an opaque shading mem- 
ber (15) in the apex of each sawtooth ridge (5). 

6. A glare-proof transparent cover plate having: 
a back (2) formed in a flat plane; a front formed in 

55 a parallel arrangement of minute sawtooth ridges - 
(5) each ridge (5) having a horizontal facet (4) 
extending substantially perpendicularly to the flat 
plane (2) and provided with irregularities (16) ca- 
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pable of diffusing rays of light reflected within the 
transparent cover plate (1), and an inclined facet - 
(3) inclined at an angle to the flat plane (2). 

7. The glare-proof transparent cover plate of 

any one of claims 1 to 5 r wherein minute irregularit- 5 
ies (16) are formed in the horizontal facets (4) of 
the sawtooth ridges (5) formed in the front of the 
transparent cover plate (1). 

8. A glare-proof transparent cover plate having 

a back (2) formed in a flat plane; a front formed in 10 
a parallel arrangement of minute, sawtooth ridges - 
(5) each ridge (5) having a horizontal facet (4) 
extending substantially perpendicularly to the fiat 
plane (2), and an inclined facet (3) inclined at- an 
angle to the fiat plane and provided with minute 75 
irregularities (17) formed on at least part of an area 
through which reflected rays of light reflected by 
the inner surface of the horizontal facet (4) are 
emitted into the field of vision. 

9. The glare-proof transparent cover plate of 20 
any one of claims 1 to 7, wherein minute irregularit- 
ies (17) are formed in the inclined facet (3) in a 
narrow area adjacent the apex (11) of each 
sawtooth ridge. 

10. The glare proof transparent cover plate of 25 
any one of claims 1 to 9, wherein the transparent 
cover plate (1) is formed of a colored transparent 
material. 

11. The glare-proof transparent cover plate of 
claim 10, wherein pigment 1A and/or particles are 30 
added to the material in molding the transparent 
cover plate (1) to color the same. 
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© Glare-proof transparent cover plate. 

© The present invention provides a glare-proof 
transparent cover plate having: a back formed in a 
flat plane, and a front formed in parallel arrangement 
of minute sawtooth ridges, each ridge having a hori- 
zontal facet extending substantially perpendicularly 
to the -flat plane and an inclined facet inclined at an 
angle to the fiat plane. 

The glare-proof transparent cover plate of the 
present invention is characterised in that it has any 
one or any combination of the following features: 

a) the angle a of the inclined facet relative to 
the flat plane satisfies the inequality a ^ 

03 + «')/2, where a is the angle of refraction of in- 
cident rays of light within the transparent cover plate, 
and <*' is the critical angle of the material forming the 
transparent cover plate; 

b) shading masks are formed in the inclined 
facet on at least part of an area through which 
reflected rays of light reflected by the inner surface 
of the horizontal facet among the rays of light pene- 
trating the transparent cover plate are emitted into 
the field of vision; 

c) each horizontal facet is provided with ir- 
regularities capable of diffusing rays of light reflected 
within the transparent cover plate; or 



d) each inclined facet is provided with ir- 
regularities formed on at least part of an area 
through which reflected rays of light reflected by the 
inner surface of the horizontal facet are emitted into 
the field of vision. 
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